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Abstract
This paper examines the patterning of exposures to occupational hazards in relation
to occupational skill level as a proxy for pay rate, testing the general hypothesis that
exposures to occupational hazards increase in prevalence with decreasing skill level.
A population-based telephone survey was conducted on a random sample of working
Victorians (N = 1,101). A set of 10 indicators of exposure to occupational hazards
were analysed individually and as a summary scale in multivariate regression models.
A significant increasing trend in hazardous working conditions from the highest to
lowest occupational skill level was observed, with those in lower skill level jobs twice
as likely to be exposed as those at the highest skill level.  This overall trend was driven
primarily by higher exposure in the middle skill level group (technicians and skilled
trades) as well as the lowest (labourers and elementary clerical), the two main blue-
collar groups. Findings provided partial support for the hypothesised relationship.
1. Introduction
The rapidly growing international literature on health inequalities shows that health is
inversely related to social position (Marmot and Wilkinson, 2006).  The relatively
poor health of people in lower social positions is related to a range of social and other
determinants of health.  Work is one of the major social determinants of health and
health inequalities, both promoting and detracting from health through a number of
pathways (Marmot and Wilkinson, 2006; WHO, 2003).  Paid work, or employment, is
beneficial in various ways, most immediately as a source of income—a primary
determinant of adult socio-economic position, and thus health.  Work also plays
important roles in adult socialization, the development of identity, and self-esteem
and in forming social networks outside family and neighbourhood groups.  In contrast,
work can also adversely affect health in a number of ways.  The influences of work
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described above may also operate in the converse (i.e., poor pay, low respect or
demeaning treatment resulting in lowered self-esteem and adverse effects on health).
Work can also adversely affect health through exposures to a wide range of occupational
hazards. Exposure to these hazards, in turn, contributes to a wide range of occupational
injuries and illnesses (LaMontagne and Keegel, 2008).
This special issue, and the Low Paid Work Symposium on which it is based
(http://www.public-policy.unimelb.edu.au/events/low_pay_symposium.html), aims to
expand our understanding of the convergence of social, economic, occupational and
other factors in the context of low paid work in Australia, and the contributions of
these factors to the current social, economic, and health status of low paid workers.
This particular paper examines the patterning of exposures to occupational hazards in
relation to occupational skill level as a proxy for pay rate, building on previous analyses
of the patterning of exposures to psychosocial hazards in the same sample (LaMontagne
et al., 2006, LaMontagne et al., in review).
Occupational hazards, or exposures, can be of a physical, chemical, biological,
or psychosocial nature (Levy et al., 2006; LaMontagne and Keegel, 2008).  Further,
there is great variety within each hazard type: physical (e.g., noise in manufacturing,
power tools in building industry), physical/ergonomic (e.g., heavy lifting in transport
& storage, repetitive movements in manufacturing and food processing), chemical
(e.g., pesticides in agriculture, solvents in printing, allergic sensitizing agents in
hairdressing), biological (e.g., hepatitis in nursing, Q fever in abattoir workers), and
psychosocial (e.g., job stress, bullying in any work context).  Specific hazards, in turn,
increase the risks of specific injuries, illnesses, or diseases (Levy et al., 2006;
LaMontagne and Keegel, 2008). Examples include unguarded work at heights resulting
in fall-related injury or fatality, machine noise resulting in hearing loss, awkward
postures and repetitive motions resulting in musculoskeletal disorders, asbestos
exposure resulting in lung cancer, and low job control increasing the risks of depression
and anxiety.
Knowledge of each exposure—illness relationship is based on detailed
epidemiologic study involving specific physical measurement of exposure, such as
the number of asbestos fibres per cubic meter of air or the concentration of an airborne
toxic chemical in parts per million.  Such exposure assessment is very time and resource
intensive. Thus, to get a general sense of occupational exposures in a population study,
survey questions are often used, such as in the periodic European Survey on working
conditions (Paoli and Merllie, 2001).  These survey questions can be seen as indicators
of occupational exposures or hazards.  In the analyses presented in this paper, we have
used a set of occupational exposure indicators previously applied in a population study
in the United States (Mausner-Dorsch and Eaton, 2000).
Occupational exposures account for a substantial burden of work-related illness
and injury. The scale of occupational illness or disease, in particular, is quite substantial
and widely under-recognised. Internationally, it is estimated that there are between 5
and 10 occupational disease deaths (e.g., lung cancer) for every occupational injury
death (e.g., fall from heights) in industrialised democracies (Leigh et al., 1997). Deaths
in Australia due to occupational exposure to hazardous substances were estimated at
approximately 2300 per year in 1992 (Morrell et al., 1998). Roughly three quarters of
49
ANTHONY D. LAMONTAGNE, DEBORAH VALLANCE AND TESSA KEEGEL
Occupational Skill Level and Hazardous Exposures among Working Victorians
these deaths were among males.  Cancer was the leading cause, followed by renal,
cardiovascular, neurological, and chronic respiratory disease.  This estimation exceeds
the annual Australian national road toll, and did not include occupational disease from
job stress and other psychosocial hazards, which are rapidly emerging as the largest
contributors to occupational disease in OECD countries (Leigh and Schnall, 2000).
Because many diseases resulting from occupational exposures have multiple
causes, some work-related and some not, the burden attributable to occupational
exposures is estimated indirectly as the fraction or percent of a specific disease (e.g.,
asthma) or disease group (e.g., cancers).  For example, in Australia an estimated 13.7
per cent of cancers in males and 2.2 per cent in women are work-related, and an estimated
1.5 million workers are exposed to known carcinogens at work (Fritschi and Driscoll,
2006). This translates to approximately 5,000 invasive cancers and 34,000 non-
melanoma skin cancers per year caused by occupational exposures.  To illustrate with
a specific cancer: among Australian males roughly 29 per cent of bronchus and lung
cancers are work-related, resulting from exposures such as asbestos, passive tobacco
smoke, and other hazardous substances.  This translates to 1531 cases of bronchus and
lung cancers per year, predominantly among Australian male blue-collar workers.
As illustrated by the well-known asbestos example just described (LaMontagne
et al., 2008a), occupational health research and practice has focused historically on the
hazards of predominantly male manual or blue-collar occupations.  Only recently has
commensurate attention begun to focus on predominantly female occupations (e.g.,
nursing), and to incorporate gendered perspectives to understand differential patterning
of exposures (e.g., resulting from gendered work roles) and in some cases differing
biological responses to the same exposures (e.g., exposure to psychosocial hazards may
have different relationships with mental health and cardiovascular disease among men
versus women) (Messing et al., 2003). In order to address this important concern, we
have incorporated analyses by gender as well as occupational skill level in this paper.
The traditional notion of occupational health as primarily a male blue collar
concern is being slowly dispelled by the rise of psychosocial hazards as a relevant
occupational health concern for all working people—male or female, blue collar, white
collar, or other.  Any working person can be exposed to the main contributors to job
stress: excessive or unreasonable demands, low control over how the required work
gets done, or poor social support from co-workers and supervisors (Karasek, 1979;
Johnson and Hall, 1988). Job stress and other psychosocial hazards (e.g., job insecurity,
bullying) are emerging as the leading contributors to the burden of occupational disease
and injury (Marmot et al., 2006), mainly because they increase the risks of common
chronic diseases such as cardiovascular disease (CVD), depression, and anxiety
(Stansfeld and Candy, 2006; Belkic et al., 2004; Kivimaki et al., 2006). For example,
job strain—the combination of high job demands with low control over how the work
gets done, is also a common exposure among working people (compared, for example,
to asbestos or other hazardous substances).  In a sister study to this report, we found
that 19 per cent of working Victorian men and 26 per cent of working Victorian women
were exposed to job strain, and that the prevalence of job strain increased with
decreasing occupational skill level, differing by a factor of two from the highest skill
level to the lowest (LaMontagne et al., 2006; LaMontagne et al., 2008b). Combining
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our Victorian job strain exposure data with a two-fold increased risk of depression
estimated from a meta-analysis of longitudinal epidemiology studies (Stansfeld and
Candy, 2006), we recently estimated the proportion of prevalent cases of depression
attributable to job strain as 12 per cent among working men and 19 per cent among
working women (LaMontagne et al., 2006; LaMontagne et al., 2008b). Taken together,
job strain-attributable risks for these two major chronic diseases represent a substantial
preventable disease burden that is disproportionately borne by lower skilled, lower
paid workers.
This paper complements and extends the above-described previous studies
with an analysis of a broad set of indicators of other occupational hazards among
working Victorians, assessing the general hypothesis that exposures to these
occupational hazards are more common at lower skill levels, using low skill level as a
proxy for low pay.
2. Methods
A cross-sectional population-based survey was conducted by telephone from a random
sample of White Pages listings in the state of Victoria, Australia.  To reflect general
population occupational group proportions, quotas were set to match  Australian Bureau
of Statistics (2003) census proportions of upper white-collar, lower white-collar, and
blue-collar groups (41 per cent, 30 per cent, and 29 per cent, respectively). We also
quota sampled for ABS proportions of urban versus rural/regional Victorian residents
(72 per cent versus 28 per cent).  The inclusion criteria were 1) age 18 years or older,
and 2) working at the time of the survey for profit or pay, including self-employed
workers as well as employees. To address the tendency of younger people to be harder
to reach in telephone surveys, we asked to interview the youngest working person in
each in-frame household (i.e., where it was determined that more than one person was
working for profit or pay aged 18+ at the household number contacted).  Interviews
were completed in November 2003 with a 66 per cent response rate from in-frame
households to yield a sample of 1,101 working Victorians (526 men and 575 women)
as previously described (Radi et al., 2007).
In-frame households are defined as those contacted that say they have one or
more working residents aged 18 years or older.  Reasons for in-frame non-completions
were as follows: selected respondent temporarily unavailable to continue (107), selected
respondent refused to continue (46), phone answerer refused to pass on to eligible
respondent (27), appointment made, but not achieved (228), and selected respondent
away for duration of call-back period (157).  The total in-frame contacts numbered
1,666, and 1,101 interviews were completed (1,101/1,666 = 66 per cent). Average
interview length was 31 min.
Three-fourths of completed interviews were achieved by the third call attempt,
99 per cent by the ninth call attempt, and one per cent required ten or more calls to
complete.
The upper white collar group was the first quota to fill (363 subsequent in-
scope white collar contacts were screened out), followed by lower white collar (89
subsequent lower white collar contacts were screened out), and finally blue collar.
This study was reviewed and approved by the University of Melbourne’s
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Human Research Ethics Committee (HREC protocol #030398), which conforms to
the principles embodied in the Declaration of Helsinki.
3. Measures
Various demographic data were collected.  Age was treated categorically as <30 years,
30-40 years, 41-50 years, and 51+ years.  Respondents were queried about multiple
job holding (‘do you currently have more than one job?’).  If multiple jobs were held,
respondents were asked to answer subsequent questions on work characteristics for
their main job.  Occupational skill level was measured using the Australian Standard
Classification of Occupations (ASCO) nine ordered categories. The nine categories
were collapsed into five ordered skill levels: manager and professional (level 1);
technician and associated professional work (level 2); tradesperson or related work
and advanced clerical, sales or service work (level 3); intermediate clerical, sales or
service work and intermediate plant operator /transport work (level 4); elementary
clerical, sales or service work and labourer or related work (level 5).
Gross weekly income was assessed with the question ‘What is your gross
weekly income from all sources, before tax or anything else is taken out?’, and
categorised into seven levels which was later collapsed into six ordered categories for
analysis (first category combined $1-119 and $120-299 due to small numbers): less
than $299, $300-499, $500-699, $700-999, $1,000-1,499, and $1,500+ per week. Trade
union membership was a dichotomised variable in response to the question ‘…are you
a member of a union or employee organisation?’  Workplace size was a dichotomized
variable for greater than or equal to 20 employees or less than 20 employees.  The
question referred to the number of people in the workplace and therefore did not
distinguish between a small site which was part of a larger organisation versus a small
organisation.
Occupational Hazards
Exposure to occupational hazards was assessed using a 10-item measure covering
various types of occupational hazards (table 2) (Mausner-Dorsch and Eaton, 2000).
These 10-items were shown to have reasonable internal consistency in comparison to
parallel measures of the psychosocial work environment (e.g., psychological demands
of the job, job control). The first eight items were based on and congruent with the
Quality of Employment Surveys originally used by Karasek for his pioneering work
on the demand-control model of job stress (Karasek, 1979), with the addition of two
new items: exposure to others’ cigarette smoke and unwanted sexual advances at work
(Mausner-Dorsch and Eaton, 2000).
An Occupational Hazard Summary scale was computed by summing the
Likertscaled responses (response categories from one ‘strongly disagree’ to four
‘strongly agree’) to the 10 items into a numeric scale, then dichotomizing at the sample
median (20) to form low versus high exposure to these occupational hazards. The
lowest score was 10 and the highest was 40, with a mean of 19.9. Twenty five percent
of the scores were less than or equal to 14 and seventy five percent were less than
24.5.  The median for the total sample was 20, though for males it was 22 and for
females 18.
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Indicators were also analysed individually, dichotomized into non-exposed
(disagree, strongly disagree) versus exposed (strongly agree, agree).
Table 1 - Description of Study Population
Total
N (%)
Whole Sample N=1101
Sex n= 1101
• Male 526 (47.8)
• Female 575 (52.2)
Age n= 1101
• < 30 years 258 (23.4)
• 30-40 years 320 (29.1)
• 41-50 years  284 (25.8)
• ≥ 51 years 239 (21.7)
Occupation n=1101
• level one: managers and professionals 279 (25.3)
• level two: technicians and paraprofessionals 88 (8.0)
• level three: tradesperson and advanced clerical 210 (19.1)
• level four: intermediate and plant operators 261 (23.7)
• level five: elementary and clerical labourers 263 (23.9)
Union membership n=1100
• not a member of a union 787 (71.6)
• union member 313 (28.4)
Size of workplace n= 1101
• >=20 579 (52.6)
• <20 522 (47.4)
Income n= 976
• $1-299 per week 122 (12.5)
• $300-499 per week 176 (18.0)
• $500-699 per week 227 (23.3)
• $700-999 per week 212 (21.7)
• $1,000-1,499 per week 161 (16.5)
• more than $1,500 per week 78 (8.0)
4. Statistical Analysis
Bivariate analyses were performed using chi square tests for categorical variables.
Quantitative variables were expressed as means (standard deviation).  Multiple logistic
regression was used to quantify the relationship between dichotomous occupational
hazard outcomes and various combinations of independent variables. Analyses were
conducted for the Hazard Summary scale as an outcome, as well as each of the 10
hazards individually, with risk expressed as odds ratios (OR) with 95 per cent confidence
intervals.  Final multivariate models included the main hypothesised variable of interest,
occupational skill level, and adjustment for gender, age, workplace size and trade
union membership.  In addition, we fitted a model for the Hazard Summary scale with
interaction terms for sex and occupational skill level as categorical variables (as they
were treated in final models presented in table 6), and compared that to the model
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without interaction terms using a Likelihood Ratio Test (lrtest command).  Analyses
were conducted in Stata 9.0 (Stata Corporation, College Station, Texas).
5. Results
Sample Demographics
We compared demographics of our sample to the ABS 2001 census figures from which
quotas for occupational groups were derived. Women were over-represented in our
sample (47.8 per cent male vs. 54.8 per cent male by census). The age profiles, however,
are comparable (mode age group 35-40 years old and median age group 35-40 in our
sample, mode age group 40-44 and median age group 35-39 in census), suggesting
that the approach used to enrich for younger respondents was successful. Income ranges
were also comparable (mode and median income group $500-699 per week in both
our sample and ABS census) (table 1).
Table 2 - Exposure Indicators: Hazards Scale
My job exposes me to dangerous work methods.
My job exposes me to dangerous tools, machinery, or equipment.
My job exposes me to things placed or stored dangerously.
My job exposes me to fire, burns or shocks.
My job exposes me to dangerous chemicals.
My job exposes me to air pollution from dusts, smoke, gas, fumes, fibres, or other things.
My job exposes me to excessive noise.
My job exposes me to the risk of catching diseases on the job.
My job exposes me to other people’s cigarette smoke.
My job exposes me to unwanted sexual advances.
Types of business the participants were employed in was categorised according
to the 17-level coding of the Australian Bureau of Statistics.  The study sample
overrepresented industry sectors of health, education and personal services.  Females
(51 per cent) were concentrated in three sectors- health (22 per cent), education (15
per cent) and retail trade (14 per cent).  Whereas, fifty percent of males were employed
in four industry sectors; manufacturing (18 per cent), construction (12 per cent) property
services (11 per cent) and retail trade (9 per cent).
Particular occupational sub groups were under-represented in the sample
compared to labour force statistics in 2003: 28 per cent of employed females worked in
Intermediate clerical, sales and service occupations (level four) compared with 22.8
per cent in the sample; seven per cent of males were working as professionals (level
one) (Australian Bureau of Statistics, 2003) compared with 13.3 per cent of males in
the sample (figure 2).  The proportions of males working as tradespersons and related
workers (level three) and intermediate production and transport workers (level four)
were comparable between the sample and census figures (Australian Bureau of Statistics,
2003). The proportion of females working as Professionals (level one) was comparable
between the population and the sample (21 per cent and 22 per cent respectively).
Trade union members were over represented in the sample (28 per cent) in
comparison to the ABS estimate (23 per cent) (Australian Bureau of Statistics, 2004),
particularly in the electricity, mining, government, education, and health sectors.  As
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noted above, the last two industry sectors were over represented in the sample (table 1).
Further detailed description of the sample is available elsewhere (Radi et al.,
2007; Ostry et al., 2006 Mar 2; Louie et al., 2006), including education level, marital
status, smoking behaviours, body-mass index, employment arrangements, job tenure,
and sector of employment.
Occupation Skill Level as a Proxy for Income Level
The telephone survey collected data on gross weekly income from all sources, before
taxes or any other deductions are taken out.  Although data was collected for average
weekly hours, because the survey did not determine the proportion of gross weekly
income earned as salary or wages, we cannot compute pay rate (e.g., dollars per hour)
in order to distinguish low paid from other workers.  Therefore occupational skill
level was used as a proxy for income level, as it is likely to reflect pay rate. There was
a statistically significant association between income category and occupational skill
level, with the most highly skilled workers most likely to have high weekly incomes
and the lowest skilled workers most likely to have low weekly incomes (p value =0.000)
(see figure 1).
Females were over-represented in the low weekly income level compared with
males who constituted over 70 per cent of those earning $1000 plus a week.  The
lowest income industry groupings were accommodation and cafes, retail trade and
personal services. Income data was missing for 11 per cent of the total sample of 1101,
and 143 out of 1101 in the full sample had more than one job (12.9 per cent). Thus
gross weekly income from all sources in this survey is not a good measure of pay rate.
Figure 1 - Income ($ Per Week) by Occupation
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Figure 2 - Occupational Skill Level: Gender (N)
The gender segmentation of the sample was most pronounced in skill level
three, the tradesperson/advanced clerical grouping, where females were only 38 per
cent of the group, versus the opposite gender composition in skill level one (managers/
professionals), with 57 per cent females (figure 2).  In absolute numbers, more females
were employed at skill level one than in any other skill group (27 per cent of the whole
sample).  Twenty-two percent of females were employed in skill level two and skill
level three combined, compared to men who were more evenly distributed between all
five categories (21 per cent-24 per cent) except in skill level two (7.8 per cent). Workers
in skill level three were concentrated in construction and manufacturing, in the middle
income bracket (see figure 1).
Younger persons were concentrated in skill level five (elementary clerical/
labourers), with 35.7 per cent of those in skill level five being less than 30 years old.
Skill level one (managers/professionals), in contrast, had greater representation of the
middle age groups of 30-50 years (59.9 per cent).
Skill level 1 (managers/professionals) had a higher level of trade union
membership than any other grouping (38.7 per cent).  By comparison, 23.2 per cent of
skill level 5 (clerical/labourers) and 26.7 per cent of skill level three (tradespersons/
advanced clerical) reported trade union membership.
Just over half of respondents worked in workplaces with more than 20
employees.  Respondents from small workplaces tended to be from the bottom three
skill groups (73.4 per cent) in contrast to those from workplaces with 20+ employees
tending to be in the top three skill levels (56.5 per cent).
Occupational Hazards: Bivariate Analyses
Two-thirds of men rated high on the Hazards Summary scale compared with slightly
less than half of females (table 3, first row). Thirty percent or more of the all workers
reported exposures to dangerous work methods, dangerous tools, air pollution, excessive
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noise, and the risk of catching a disease at work (table 3, lower rows). Exposure to
unwanted sexual advances was reported by only 4.3 per cent of respondents. More
men than women reported exposures to all exposure indicators, except for unwanted
sexual advances and the risk of catching a disease at work (table 3). Those individual
hazards reported primarily by men were particularly concentrated among blue-collar
groups.  Most were typical blue-collar or manual labour hazards (e.g., dusts, mists,
fumes, dangerous work methods), with the exception of high exposure to others’
cigarette smoke (also elevated in other groups). In contrast, unwanted sexual advances
were reported mostly by women (36 of 46 reports). The higher reporting of the risk of
catching a disease at work was explained by the high prevalence in the health and
community services and education sectors, where occupations such as nurses and
teachers are disproportionately female (data not shown).
Table 3 - Exposure to Occupational Hazards by Gender: Bivariate
Relationships
Male Female Total
(N) (498) (546) (1,044)  p value
Occupational Hazard
Summary Scale
% low 34.3 53.5 44.4
% high 65.7 46.5 55.6 0.000
Dangerous work methods
% non- exposed 59.2 79.9 70.0
% exposed 40.8 20.1 30.0 0.000
Dangerous tools
% non- exposed 52.3 79.1 66.3
% exposed 47.7 20.9 33.7 0.000
Dangerous storage
% non- exposed 75.1% 85.34 80.44
% exposed 24.9% 14.66 19.56 0.000
Fire, Burns, shock
% non- exposed 74.8 89.5 82.4
% exposed 25.2 10.5 17.6 0.000
Dangerous Chemicals
% non- exposed 70.8 81.72 76.51
% exposed 29.2 18.28 23.49 0.000
Air Pollution, Dusts, Fumes
% non- exposed 52.0 78.2 65.7
% exposed 47.9 21.8 34.3 0.000
Excessive noise
% non- exposed 54.9 82.2 69.2
% expose 45.0 17.8 30.8 0.000
Risk catching disease
% non- exposed 74.4 61.7 67.8
% exposed 25.6 38.3 32.2 0.000
Others’ cigarette smoke
% non- exposed 79.4 90.9 85.4
% exposed 20.6 9.1 14.6
Unwanted Sexual Advances
% non- exposed 98.1 93.5 95.7
% exposed 1.9 6.5 4.3 0.000
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Occupational skill level was significantly related to Hazard Summary scale
ratings as well as each individual exposure indicator, with the single exception of
unwanted sexual advances (table 4, top rows).  Those at the highest skill level (skill
level one: managers/professionals) are far less likely than those at the lowest (skill
level five: elementary clerical and labourers) to report exposures to multiple hazards.
About two-thirds of those employed in skill level three (tradesperson/advanced clerical)
reported high ratings on the Hazard Summary scale.  Skill level one (managers and
professionals) was the least exposed; however; 43 per cent had high ratings on the
Hazard Summary scale.
For the majority of individual exposure indicators, skill level 3 (tradespersons/
advanced clerical) reported the highest percent exposed, except for risk of catching
disease and unwanted sexual advances.  Dangerous tools, air pollution and excessive
noise showed the highest percent exposed.
In some instances, workers in skill level two (technicians/associated
professionals), were the second most highly exposed.  This included dangerous work
methods, dangerous tools, things placed or stored dangerously and risk of catching disease
(table 4, middle and lower rows).  Reporting of risk of catching a disease was also notable
in showing skill level one as the highest percent exposed (40 per cent). This was driven
mainly by the professionals sub-group in skill level one (includes managers and
professionals) working in the healthcare and education sectors (data not shown).
Reporting of unwanted sexual advances was distinct from all other hazards in
that there was no significant difference in reporting across skill levels, suggesting that
this is a concern for all female workers—as indicated by the marked difference in
reporting between genders described above (table 4, bottom rows).
Multivariate Analysis
The relationship between exposures and occupational skill level was then assessed in
multivariate models with adjustment for gender, age, workplace size and trade union
membership.  These adjustments were chosen on the basis of being important
demographic determinants (age), having been observed to be important in bivariate
analyses (workplace size and trade union membership), or both (gender).
We looked for an overall trend by analysing occupational skill level as an ordinal
variable.  It is important to note that this analysis assumes a linear relationship between
occupational skill level—treated as an ordinal variable—and prevalence of exposure.
There was a significant linear trend showing increasing prevalence of exposure
to multiple hazards with decreasing occupational skill level (table 5, top rows).  The
Hazard Summary scale outcome was inversely related to occupational skill level, with
approximately 20 per cent increase in the odds of high exposure for each step
downwards in occupational skill level (OR = 1.23); this was after adjustment in the
same model for the effects of gender (women on average half as likely to report high
exposure compared to men: OR = 0.46), size of workplace (workers from small
workplaces roughly 50 per cent more likely to report high exposure compared to those
working in larger workplaces: OR = 1.53), trade union membership (union members
more than twice as likely to report high exposure compared to non-members: OR =
2.25), and age. Since there are five steps in the occupational skill level continuum, a
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20 per cent increase with each step in the scale represents a doubling in the reported
exposure prevalence going from the highest to the lowest skill level.  Adjustments for
workplace size and trade union membership, however, did not appreciably change the
magnitude of the relationship between occupational skill level and exposure: the OR
for skill level without adjustment for either workplace size or trade union membership
was 1.21 (versus OR = 1.23 with both included in addition to gender and age, table 5).
In contrast, reporting of exposure to dangerous work methods, dangerous
storage, and unwanted sexual advances were not significantly related to occupational
skill level as an ordinal variable after adjustments.  Although the same set of adjustments
were made in each model for analytic consistency, dangerous storage, excessive noise,
risk of catching disease and unwanted sexual advances were not significantly associated
with workplace size.  However, only exposure to others’ cigarette smoke and unwanted
sexual advances were not significantly associated with trade union membership.
Reporting of the risk of catching a disease showed a significant relationship with skill
level, but in the opposite direction to other hazards: those at the lowest skill level were
the least likely to report this exposure.  This was consistent with skill level one
(managers and professionals) being the most likely to report risk of catching a disease
described in the bivariate analyses above.
Unwanted sexual advances again was particularly unique in showing no
significant relationship with occupational skill, workplace size, or trade union
membership, but a strong positive association with being female (3.5-fold higher risk
than males: table 5, last column) and with the younger age groups (under 30, and 30-
40 years of age, data not shown).  In other words, unwanted sexual advances were a
concern for younger women across the occupational skill level gradient.
Next, we re-ran the multivariate logistic regression analyses with occupational
skill level coded as a categorical dummy variable.  This treatment of occupational
skill level removes the assumption of a linear trend across skill levels, independently
comparing each of skill levels two-five to level one (highest skill level) (table 6). For
the Hazard Summary scale, each of skill levels two to five showed higher odds of
reporting of high exposure, but not in a clear stepwise progression from higher to
lower skill levels (table 6, first column).  Although the highest odds in comparison to
skill level one (highest skill) was level five (lowest skill; OR = 2.9), this was closely
followed by the middle skill level three (OR = 2.5) (table 6; column/model 1).  This
suggests that the linear trend observed in analyses with occupational skill level treated
as an ordinal variable (table 5) is driven primarily by marked differences between skill
levels three and five in relation to skill level one, rather than by a stepwise linear
progression (gradual increase in hazard prevalence with a decrease in skill level).
The observed results suggest that there may be a different relationship between
occupational skill level and exposures to hazards for men versus women.  We fitted a
model for the Hazard Summary scale with interaction terms for sex and occupational
skill level as categorical variables (as they were treated in final models of table 6), and
compared that to the model without interaction terms using a Likelihood Ratio Test
(LRT). The result was a LR Chi2 test statistic of 6.40 (p = 0.1715), indicating that there
is not a statistically significant interaction in our sample between sex and occupational
skill level in relation to the summary measure of hazardous exposures. There may well
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be a significant difference between men and women in this regard in the full working
population, but our sample is not large enough to verify this.  Thus we present combined
results for men and women, including sex as an important explanatory variable.
For individual hazards, skill level three (trades person/advanced clerical)
showed the highest odds compared to level one for most hazards in adjusted models
(e.g., OR = 3.8 for others cigarette smoke, OR = 3.4 for excessive noise, and OR = 3.1
for dangerous tools), with the exceptions being risk of catching disease and unwanted
sexual advances (table 6, middle columns). Skill level five (elementary clerical/
labourer) showed the second highest odds ratios for six of the 10 exposure indicators.
There was only one instance in which a specific exposure was significantly elevated
for skill level four (intermediate clerical/transport) in comparison to skill level one in
adjusted models: exposure to others’ cigarette smoke (OR = 2.1). For skill level two
(technicians) there were only two such exposures: others’ cigarette smoke (OR =2.8)
and dangerous work methods (OR = 1.8).
Consistent with the previous analyses presented of occupational skill level as
an ordinal variable in table 5, no specific skill levels showed elevated odds of reporting
unwanted sexual advances in comparison to skill level one.
Though the available measure of gross weekly income from all sources is a
poor measure of pay rate for respondent’s main job (as detailed above), for completeness
we also conducted multivariate regression analyses using the income measure (six
categories, dummy-coded) in the place of occupational skill level.  These models
included the same adjustments as in included in tables 5 and 6 (gender, unionization
status, workplace size, and age).  In summary, the results show little in the way of
significant relationships between gross weekly income from all sources and exposure
to hazards (data not shown).  For the Hazard Summary scale, the only significant
association was that the highest income group was significantly less likely to report
high exposures than the lowest income group; there were no other significant
differences. This same pattern was observed for the individual hazards of ‘dangerous
work methods’ and ‘dangerous tools, machinery, or equipment’.  There were no other
statistically significant associations observed between gross weekly income and
exposure to hazards.
6. Discussion
We hypothesised that lower occupational skill level—as a proxy for lower paid—
workers would experience higher exposures to the set occupational hazards assessed
in this study. Our results provide only partial support for this general hypothesis. What
at first would appear to be confirmation of this hypothesis—a significant inverse linear
trend with adjusted OR of 1.2 for the Hazard Summary scale (table 5), was revealed
through further analysis to be attributable for the most part to higher reported exposures
in skill levels three and five in comparison to skill level one (table 6, first column).
Further, these relationships were attributable to shared patterns for most but not all
individual exposure indicators: the two exceptions being reports of risk of catching a
disease and unwanted sexual advances.  Most of the other indicators comprising the
Hazard Summary scale referred to hazards and toxic exposures encountered primarily
in male-dominated, blue-collar or manual labour occupations. Skill levels three and
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five include high proportions of such workers, with the skilled trades workers at level
three being higher paid than the labourers in skill level five. This ‘blue collar’ pattern
appears to be explained by the gender segmentation of the labour force, as does the
two exceptions noted—both being more highly reported by females, as discussed further
below.  Finally, exposure to others’ cigarette smoke stands out in two respects: that it
was reported by both men and women and that the odds of this exposure were the most
elevated for all skill levels (two-five) in relation to skill level one (table 6).  The
highest OR of all was 3.8 for exposure to others’ cigarette smoke for skill level three
(table 6). Higher prevalence of exposure to passive tobacco smoke for blue collar
workers is consistent with high smoking rates among blue-collar workers, but workers
in service and other sectors could be exposed as well (e.g., hospitality).
The patterns observed for risk of catching diseases and unwanted sexual
advances, are clearly contrary to the general hypothesis: one showing the inverse of
the hypothesised relationship (risk of catching diseases is highest in highest skill level)
and the other showing no relationship at all to occupational skill level (unwanted sexual
advances). The first is plausibly explainable by the high reporting of risk of catching
diseases by professionals working in the health and community services and education
sectors, which employ high proportions of women.  This finding may be slightly
exaggerated in relation to the general population due to the over-representation of
these groups compared to census figures.  Nevertheless, the risk of catching diseases
in such work contexts is real: for examples, needle stick injuries in nurses leading to
HIV or hepatitis B, and tuberculosis and other airborne pathogens being transferred
from patients to healthcare workers, prisoners to prison guards, or students to teachers.
The finding of no relationship between occupational skill level and unwanted
sexual advances, though contrary to the general hypothesis, is an important finding.
While unwanted sexual advances, as a psychosocial hazard, showed no association
with occupational or socioeconomic status, it highlights another important aspect of
inequality in the workplace: gender. It was plausible to hypothesise that unwanted
sexual advances would be more likely perpetrated against workers who occupy lower
positions in the social hierarchy, as represented by their occupational status and/or
income; however, the higher frequency of unwanted sexual advances reported by
women across all occupational skill levels, particularly younger women, likely
illustrates the pernicious effects of overall power-imbalances between women and
men that persist across social strata, regardless of access to potentially ameliorating
social and economic resources at the individual-level.  This interpretation is further
reinforced in a separate analysis of this sample, in which it was shown that women in
precarious employment were much more likely to report unwanted sexual advances
than women in permanent employment—including after adjustment for occupational
status or educational level (LaMontagne et al., in review).
Study Limitations
Our findings must also be qualified in a number of ways.  The cross-sectional design,
though precluding causal inference, was appropriate for the research question addressed.
Self-reported exposures are widely used to assess working conditions, such as in the
European Union Working Conditions survey (Giaccone, 2007).  Strictly speaking,
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however, these provide measures of perceptions of exposure, rather than objective
measures.  We acknowledge that people are likely to choose occupations in part because
of perceived occupational hazards or risks, and that this may further complicate the
relationship between self-report of exposure to hazards in relation to the gold standard
of objective measurement of exposure.  It is also not feasible to estimate the associated
burdens of injury and illness from these exposure indicators. Further, the indicators
used were restricted in scope relative to the full array of occupational hazards, and for
the most part were more relevant to blue-collar or manual labour occupations.  It is
therefore not surprising that skill levels three and five reported the highest prevalence
of most exposures, except for the risk of catching a disease and unwanted sexual
advances. There were no dedicated questions for ergonomic or musculoskeletal hazards,
which account for the most work-related injuries and the largest proportion of Australian
workers’ compensation claims (musculoskeletal disorders) (Australian Safety and
Compensation Council, 2007). Other important occupational exposures, such as to
job stressors and other psychosocial hazards, have been assessed in this sample and
reported in other publications, as detailed further below (Louie et al., 2006; LaMontagne
et al., 2008b).
The association of trade union membership and higher reporting of exposures
may at first seem anti-intuitive, given that previous research has linked the presence
of trade unions with lower injury rates (Walters and Nichols, 2006; Nichols et al.,
Samant et al., 2007; Weil, 1992).  The nature of the work that trade union members do
may be more hazardous, especially as it is acknowledged that a reason workers join
trade unions is related to workplace health and safety risks.  It is important to note that
there was no assessment of the level of control of the reported hazards (e.g., with
machine guarding, or local exhaust ventilation), nor of perceived injury or illness
associated with such exposures. Thus while it may be true that unionized workers on
average face more hazards, those hazards may be better controlled than in the absence
of unions, and consequently could result in fewer injuries and illnesses.  Another reason
for the association between trade unionism and higher reporting of exposures may be
that one of the activities of trade unions is the dissemination of information about
health and safety, with higher awareness resulting in a higher tendency to report
exposures (Walters et al., 2005). In support of this possibility, trade union membership
is generally linked with higher levels of reporting injuries and illnesses (Walters and
Frick, 2000; Wallerstein and Weinger, 1992; Fenn and Ashby, 2004).
The association of smaller workplace size with higher reporting of exposures,
on the other hand, is likely to be genuinely due to higher prevalence of exposures.
Most studies show that in comparison to larger workplaces smaller workplaces expose
workers to higher risks, and smaller workplaces have more difficulty controlling risks
(Hasle and Limborg, 2006; Leviton and Sheehy, 1996; Tuskes and Key, 1988; Okun et
al., 2001; Cowley et al., 2004).
Despite the limitations outlined above, findings from this population-based
sample can be reasonably generalized to the Victorian—and probably the general
Australian—working population.  However, because the survey was conducted using
White Pages telephone listings, there is likely to be some under-representation of people
relying primarily on mobile phones (98 per cent of Australian households have land
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lines), people from non-English speaking backgrounds, and people working multiples
job, longer hours, or shift work.  These limitations of the survey are most likely to lead
to an underestimation of the differences in adverse working conditions between the
highest skill level and other groups.
Findings in Relation to Other Research on the Social Patterning of
Occupational Exposures
A growing body of international research points to a concentration of occupational
hazards and associated illness and injury in lower status, lower skill level, or lower
paid workers.  Some of this research comes from a health inequalities perspective.
The Whitehall studies of UK civil servants provide an instructive story in this regard.
Patterns of health inequalities show that a wide variety of health outcomes are poorer
on a group level with decreasing social class.  The UK Whitehall studies examined
this phenomenon with respect to heart disease in a longitudinal cohort study of British
civil servants (Marmot, 2004).  Because health behaviours tend to get worse with
decreasing social class (e.g., more smoking, less physical activity, higher saturated fat
consumption), health behaviours were initially suspected as the main cause of social
gradients in health. However, it turned out that less than half the social gradient in
coronary heart disease was explained by health behaviours and other previously
established heart disease risk factors (e.g., body mass index, serum cholesterol, blood
pressure, smoking, physical activity).  More than half of the gradient was explained
by differences in job control going from the highest occupational level to the lowest.
The largest single contributor to the gradient in coronary heart disease in this sample
of working British adults was job control.  Combining the observation from this paper
that occupational hazards concentrate in skill levels three and five, with our previously
published findings on the same population regarding the inverse gradient from highest
skill level to lowest for the prevalence of low control and high demand (termed job
strain) (LaMontagne et al., 2006; LaMontagne et al., 2008b), a general pattern of an
inverse gradient between occupational status and exposure to occupational hazards
(including psychosocial hazards in the workplace) is suggested.
A few studies have comparatively assessed social gradients in occupational
exposures, income, and health.  A Swedish study examined the roles of ergonomic and
physical exposures, job control, and job demands in relation to self-rated health
(Hemstrom, 2005).  Self-rated health follows a similar pattern to other social gradients
in health, with those in lower socioeconomic positions faring worse than those in
higher positions. This study found that a large share of the variation in self-rated health
by wage (or earned) income was attributable to occupational exposures: 25 per cent of
the gradient for men and 29 per cent for women.  The particular value of this study is
its demonstration of important independent roles both for income and occupational
exposures in relation to health and health inequalities, as outlined in the Introduction
to this paper. Another study of a large population-based sample of Danish workers
showed significant and independent relationships for both occupation and income in
relation to the risk of heart attack (Andersen et al., 2005). These studies reaffirm the
multi-faceted role that work plays as a social determinant of health.
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7. Implications for Policy and Practice
Occupational exposures or hazards are notable as a social determinant of health in that
in addition to representing preventable risks, there are also occupational health &
safety regulations in all Australians jurisdictions stating that people should not be
injured or made sick by their work.  Occupational illness and injury burdens are
disproportionately borne by lower status workers, and represent a substantial,
preventable, and inequitably distributed public health problem.  Given the political
will, occupational illness and injury are preventable.  There are important roles for
employees, employers, unions, healthcare providers, policy makers, and others in
preventing and controlling occupational illness and injury.
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